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Introduction
Let us consider the equation (1.1) X =£•/(£, X, t),
where / e C2(R x Rm x R, Rm), / is 1-periodic in /, and e £ R is a small parameter. We assume that f has the form f(0,x, t) = Ax + g(x, t) with hyperbolic A £ ¿f(Rm) i.e., A has no eigenvalues with zero real parts and g(x, t) = o(\x\) as x -* 0. It is well known [5] that (1.1) has a 1-periodic solution z(e, •) for each small e ^ 0 such that z(e, •) -> 0 as e -► 0. The equation (1.1) has the discretization for each m £ yT\{l} = yfx (l2) xn+l=xn + (e/m)-f(e,xn,tn), t"+i = tn + V>»-
The purpose of this paper is to study the relation between (1.1) and its discretization (1.2). First we shall show ( §2) the existence of an invariant curve of (1.2) for small e which tends to z(e, •) as m -> oo . Then in §3 we investigate behavior of local stable manifolds of these invariant curves. We show that they tend to the local stable manifold of z(e, •) as m -> oo for e > 0. The main result of this paper is Theorem 3.6 where all possible cases regarding limit behavior of these manifolds are shown. Similar problems have been studied in [3, 4, 6] . Our method is directly related to [3] .
Invariant curves
In this section we find invariant curves of (1.2) for e small and m £ yT, m > 2. Let us consider the equation 0(e)) = 0 as z->0, e -► 0, we obtain a solution of (2.5) again by the implicit function theorem and thus we have a solution (x™(?, e), ... , x"^(t, e)) of (2.1) uniformly for each e small, m£jV, m > 2, and t £ (0, I). Using the periodicity of / we obtain xi (t,e) = xx I t -\-, e 1 , xx (t + 1, e) = xx (t, e).
In the same way as we solved (2.1) we can see that x¡"(-, z'= e-f(s, z,t), e^O.
Utilizing the fact that (1.1) has a unique small 1-periodic solution for e ^ 0 we obtain the proof of Theorem 2.1. We have used the following evident argument: Let X, Y be topological spaces and let f:D-*Y be a mapping defined on 0/ocI.
If for some x £ X, y £ Y and each sequence {x^ c D such that xJ. -► x as / -» oo , the sequence {f(xi)}0x has a subsequence tending to v , then limz^jc f(z) = y .
Invariant manifolds
We investigate local stable manifolds of ( 1.1 ) and (1. Since the graph of h(m, e) is locally invariant for (1.2), h = h(m, e) satisfies on Bs x R for some 5 , 0 < ô < ô ( 
3.2) h(v + £/2(e, h(v, t) + v, t), t + i) = h(v, t) + ±fx(e, h(v, t) +v, t).
Let us choose a sequence ml■ -> oo, st, -> e £ (0, ô). Then by the ArzelaAscoli theorem {h(m¡., e,)}^ has a subsequence which tends to z in C (B& x R, Rm'). On the other hand, it follows from (3.2) by the mean-value theorem for some s'j, r'j £ (0, 1 ) Jo Jo Note that we assume that {h(mt, fi,-)}^ has a subsequence which tends to z in CX(BS x R, R™1). On the other hand, it follows from (3.3) that z is independent of t, since Dtz = 0. Thus z -z(v) and Let the family of local stable manifolds of 0 £ Rm for (3.7) depending on t is a graph of wm for some wm £ C2(BS x R, Rm<). We know that
From this it follows that we can derive wm in a standard way [1, 3] uniformly for m £ Jfx. Moreover D'vDJtwm(-, ■) are also uniformly bounded on B¿ x (0, 1) for i + j<2.
Utilizing this fact and Lemma 3.2 we obtain by the previous method License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use
